Recent Advances in Community Ecology and Physiological Ecology in Subtidal Rocky Communities by Agatsuma  Yukio et al.
Recent Advances in Community Ecology and
Physiological Ecology in Subtidal Rocky
Communities
著者 Agatsuma  Yukio, Li  Jing-Yu, Taniguchi 
Kazuya
journal or
publication title
Tohoku journal of agricultural research
volume 59
number 3-4
page range 71-74
year 2009-03
URL http://hdl.handle.net/10097/44368
TohokuJournalofAgricul七uralResearch
Vo1.59No,3-4,MarGh2009
PWinteainJ⑳α冗
RecentAdvancesinCommunityEcologyand
PhysiologicalEcologyinSubtidal
RockyCommunities
YukioA(}ATsuMA,Jing-YuLIandKazuyaTANIGucHI
Lαb・ratOrg{ゾ』丞α伽 θPJα冗昭 ・・1・9Y,th'aduateSche・1・fAgri'・nltterals・ienca,
T・hOkuUniversity
(Received,March2,2009)
Summary
KelpandfuGoidforestshaverelative1アhighlevelsofpri皿arアproduction・
Theseforesむsalso主nclude皿アria associatedbiotaandcollectivelyacもasoneofthe
mostdiverseandproductiveecGsystemsofthevgrorld.GlobalwarmingaGcelerates
kelpdeforesもationandexpansionofcorallinesfiatS,resul七inginreductionofsea
urchinproducもion.Ourmainstudiesfocusonl)speciesinteractionbetweensea
urchinandmarinealgaeand2)photosynthesisandnutrientuptakeofmarinealgae
forbetterunderstandingofsub七idalrockアcommunities,leadingtodevelGpmentof
marineforestationtechnologアandsustainablefisheryproduetion.
SpeciesInteractionbetweenSeaUrchinandMarineAlgae
Avola七ilechemical,dibro皿omethane(DBM>,produ、cedfromredcoralline
algaeisknownasachemicalinduceroflarvalエnetamo叩hosisofStrongylocento・otzes
nzeaus.Thehighest皿etaInorphicra七e,more七han80%,wasfoundafterlhr
exposuretol/2dilutedDBM.With七hisdilution,morethan80%ofS.π秘伽
andS.intermediuslarvaeme七alnorphosedwithinlhrafteronly10and5minutes
exposure,respectively,whichcoエrespondedtothelowconcentrationsof52-61
ppmand34-43ppmDBMbyGCMSanalysis,respectivelア.Thesefindings
suggest七ha七DBMhasaninstantaneouseffectonhighsuccessofmetamo叩hosisof
larvaeoftheseaurchins.
ThelargepeエennialbrownalgaeEckloniαkua・omeandEiseniαbicyclisrelease
2,4-dibromophenol(DBP)and2,4,6-tエibromophenol(TBP).Thepercen七ageof
thelarvaeofS.nudasthatu.nderwen七metamorphosisinfilteredseawaterafterl
hexposuretol/2dilutionofsaturateddibromomethanesolution(～60ppm)asa
chemicalinducerreachedapproximately100%afterlh,whilethatinfilteredsea
watercontaininglppmTBPwasreduGed七〇73%.Thiswasfurtherエeducedto
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lessthan40%inthepresenGeoflOand20ppmTBPafter2h.Infiltered
seawaterGontainingland10ppmDBP,theproportionofmetamorphosedlarvae
wasreducedmarkedlyto43and5%after2h,respectively.Alllarvaeexposed
to50ppmTBPandto20and50ppmDBPdiedafterlh.Thesefindingssuggest
thatDBPismoretoxicthanTBPforseaurchinlarvae,strongl)Tinhibitingtheir
metamorphosisandapossibiefactorleadingtothelowrθcruitmentlevelinkelp
forest.
Thever七icaldisもributionandfoodofS.nzeazesand.17.アteleher?imitsinfucoid
bedsandcorallineflatsweres七udiedoff七heOgaPeninsula,AkitaPrefecture,
noTthernJapan.NoseasonalmigrationofS.nu♂usfromcorallineflatstothe
fucoidbedsoGcurred,assu伍cientfoodwasavailableintheformofsessileanirn泓ls.
Crustosecorallin.esv・eエegenerallypredominan.tinthegutcontentsofsea皿chins
infucoidbeds,where七heirdensitywasextremel)dow.Hemicentrot{uasア編 んεゲー
幅呪 賜8inhabit-bothfucoidbedsandcoralline且ats.Themainfoodsrequiredfor
thisseaurchin'sgonadproduc七ionarethedominantalgaeandsessileanimals
foundineaehalgalcommunity.Thelowam.ounbSoffucoidsinthegutcon七en七s
ofeachspeeiessuggestlowconsumpもion,possiblybeeauseofdiMcultyingrazing
fullygrownanderec七七halliandfeedingdeterrents.
PhysiologicalEcologyofMarineAlgae
ThekelpsLaminαoiαlongissimaandL.aiabolicαdiffergreatlyintheir
morphologiGalcharacteristicsalthough七heirgeographicaldis七ributionsoverlap
widelyalongtheeasterncoas七〇fHokkaido.Thesehatchery-ra、ised)roungsporo-
phytesfromHokkaidowerecultivatedsimultaneouslyundeエsilnilarconditionsin
MatsushimaBay,Miyagi.The七〇七alelongationlθngthofL.longissamα(412.5
cm)wassimilar七〇thatofL.diαbolica(373.8cm)・However,thetotalθroslon
lengthof五.longissimα(145.9cm)wasapProxi皿atelyhalfthatofL・diαbolicα
(302.9cm).Thegrossphotosyn七he七icrateandup七akeratesofNH4-N,NO3-N,
andPO4-Pofthetwospeciesweresimilar.Howeveエ,thecarbon,nitrogen,and
phosphoruscon,tentsweretransferredandstoredin七hewholebladetissuesin七he
caseof五.longissimα,butinthemeristemof五記②αわo薦αfromMaytoJune.
Theseエesultssuggest七hatmorphologicaldifferencesaエearesponse七〇differ n七
resourcestoragepatterns.Thes七〇ragepatternsofthe七wospeciesarelikelytobe
gθnetically丘xedcharacteristics,whichhaveevolvedinadaptationtothespeci丘c
ha一bitatenvironmenbsofthegroupsofL.angustatαorL.2'aponicα.Thelowwater
temperatureandrichIlutrientsprovidedbytheOyashioCurrenta、reeonduciveto
storageofresourcesinthewholebladetissuesandalargesurfacearearetainedfoエ
photosynthesisandnutrientuptakeinthe五.αngtestαtαgエoup.Conversely,high
temperatureandpoornutrients,orlargefluctuationsintheseparameters,provided
bytheTsushimaWarmCurrentaremoreconducive七 〇intensivestorageof
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resourcesinthemeristemforma七urationandfurthergrowthinthe五ゴ雌o幅cα
group.Laminαoiα(海αboあcαretainsthestoragepatternofthe五.ゴ㎎}o冗谷cαgroup
butgrowsinregionsaffectedbアtheOyashioCurren七,allowingittO一becomethe
widest五αηz伽α麗αspecies.
InfluenceofGlobalWarming
Intheearly1990s,七hegeographicrangeof丑.pulcher7im{casfrom.theSeaof
JapanincエeasedfromoffsouthwesternHokkaido七〇〇ffnorthernHokkaido.This
wascausedb)Tepisodicrecruitmentin、1989,1990,andl991.Theserecエultments
coincidedwi七hhighwatertemperatureduLringthelarvalpefiods(March七〇Maア).
InOshoroBay,thisseaurchinappeareddramaticallアi且1990,エeachedapeak
densityof5.3individuals/m2in1992,Gonsistingmainlyofl989-andl990-)T
classes.Thehigh-densitylevelof>2individuals/m2continueduntill998.
Highwaもerte]α1peratureinthe1990sisrnorelikelアtoberesponsibleforthe
reproductivesuccessofU.pUtegchθo"rimtesextendingtothenorth.Thisstudy
suggeststhecolon主za七ionandpersistenceof七hepopulationinthenorthemdistrict
overthespeciesrangein1990swereclosel)rrelated七〇thehighestseawa七er
temperatureinthe20thcentur)τ.
Marinealgaewerecollec七edfrom.March2004toFebruaエァ2005atthree
locationsinMa七sushimaBay.Atotalofl34specieswerecollected,ofwhich54
speGiesnewlylistedasmarineplantsinMatsushi皿aBay・TheI/Hvalue,the
ra七iooftheIlumberofspecieswithisomorphicalternationofgenerationsorno
alternationgogenerations(geneエallyfoundinwarmcuエrentareas;1)tothatof
specieswiむhheteromorphicalternationofgenerations(generallyfoundincold
currentareas;H)wasl.7,Glearl)rhigherthanthevaluesofL3-L4foundin
localitiestothesoutherncoastoftheOshikaPeninsula.Thisshowsthat
MatsushimaBaγbelongstothetemperatefloralregionphy叡)geographicallア.The
I/Hvaluewerehigher七hanthosefoundinthepast.Cole'scoeMcientindexof
similaritybe七weenpastandpでesentmarinealgalflorashowednosignificant
similarity。Themarinealgalflorahaschangedtoawar皿cunenttアpeln
synchronywi七hthe1.5℃increaseintheaverageseasurfaeetemperaturefrom
l926-1935to1995-2004.
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